An investigation on the genus Potamogeton and Stuckenia (Potamogetonaceae) in the Balearic Islands is presented. For each of the species we provide comments on its morphology, as well as data on its ecology and distribution. The presence of Potamogeton lucens and P. natans in the Balearic Islands is excluded, whereas the occurrence in the Balearic archipelago of the European and African species Potamogeton schweinfurthii is newly recorded.
Introduction
Although knowledge of the Balearic Islands flora can be regarded as relatively good, there are still some poorly known genera and families. Among these, we find the genera Potamogeton L. and Stuckenia Borner (Potamogetonaceae), both of which include aquatic plants. Although the genus Stuckenia has usually been included within Potamogeton, recent molecular and morphologic studies indicate that Potamogeton in the broad sense actually comprises two separate lineages. Those lineages are currently recognized at the generic level: Potamogeton in the strict sense, and Stuckenia, which is characterized mainly by the presence of long leaf sheaths, characteristic leaf and peduncle anatomy, and a higher ploidy level than in Potamogeton s. str. (Kaplan, 2008) . Both genera are important to address a variety of biological phenomena, including the topics of phenotypic plasticity (Kaplan, 2002) , different pollination systems (Zhang et al., 2010) , and the role of hydrodynamic processes (Koch et al., 2010) and biotic mechanisms (Brochet et al., 2010) in the dispersal of these macrophytes.
The high phenotypic plasticity of Potamogeton and Stuckenia, which is even appreciable for a single clone (Kaplan, 2002) , together with its adaptation to permanent or temporal habitats and traditions in floristic publications, have caused certain confusion for the correct identification of these genera in the Balearic archipelago. In this paper we provide detailed data to establish the identity and distribution of the species of these genera that exist in the Balearic Islands.
Material and methods
We have compiled a bibliography of the genus Potamogeton and Stuckenia in the Balearic Islands in order to update the catalogue of taxa listed in the archipelago. We have prioritized the search for bibliographic information sources that provide specific records, since most compilations or appointments simply reproduce previous catalogues. In addition, we have reviewed, where possible, all herbarium materials of both genera, especially in the case of rare taxa, or those of questionable presence in the archipelago. Specimens deposited in the following herbaria were reviewed: BC, BCN, COI-Willk., HJBS, herb. Universitat Illes Balears, herb. Generale Minoricae, MA, Herb. N. Torres and MPU-Knoche. When voucher specimens could not be relocated, field surveys were performed to confirm their presence. Identifications of broad-leaved pondweed occurring in the Balearic Islands were made according to morphological characters and diagnoses given by Kaplan (2005) , Wiegleb and Kaplan (1998), García Murillo (2010) , and Lastrucci et al. (2010) . Finally, we provide data from field surveys conducted by the authors. For each of the species, data on their distribution in the archipelago, abundance, ecology, altitude range, known locations and other supplementary data such as morphological variability, validity of some dubious references, etc. are provided.
Results
Six species have been accepted in the present revision of the pondweed flora of the Balearic Islands. Two species (Potamogeton lucens and P. natans) should be excluded. These data are summarized in Table 1 , where the presence of the accepted species per island is also indicated. The following data are provided for Potamogeton and Stuckenia species whose presence has been confirmed in the Balearic Islands, or those that have been reported in the most relevant literature.
Confirmed species

Potamogeton coloratus Hornem
In the Balearic Islands, P. coloratus has been confused with three species of the genus: P. nodosus, P. lucens, and P. natans. The last two should be excluded from the flora of the Balearic archipelago (see the comments below regarding these two species).
Potamogeton coloratus is one of the most common species of pondweeds in the Balearic archipelago (Fig. 2) . It has been found in a rather wide variety of aquatic habitats, including streams, ponds, and ditches. Their populations are found from sea level to about 700 m. The examined specimens of P. coloratus have a wide morphological variability range. We found that the number of leaf veins can be lower than stated in recent revisions of the genus. Leaves with only 7 nerves were observed (Fig. 1) , which is below the minimum indicated by Ka- Murillo (2010) [13-17 nerves] . In our opinion, this character is somewhat variable. In several populations from the north-eastern Iberian Peninsula, specimens of P. coloratus with 7-nerved leaves are not uncommon, mainly in the upper sections of the stems, where leaves are relatively young and small. 
References and revised specimens
Potamogeton crispus L.
This species, which is native to Europe, Africa, Australia, and Asia, is found in northern Mallorca and southern Menorca (Fig. 3) . It grows in streams and canals, usually in water depths of at least 0.5 m. In Mallorca, P. crispus is known from only one locality (S'Albufera d'Alcúdia), where it is abundant (Martínez Taberner, Most of the studied specimens matched the typical morphology of the species, with relatively broad leaves (7-14 mm wide) and distinctly undulated margin, usually more or less denticulate, but with some variability. Some specimens from southern Menorca (UIB 14924) have remarkably narrow leaves [3-6(7) mm wide] linear-oblong in shape (ratio length:width 6.5 to 12), with the entire margin weakly denticulate. However, these specimens fall within the variability range of the species (García Murillo, 2010: 78) . 
References and revised specimens
Potamogeton nodosus Poir -Potamogeton fluitans auct., non Roth
This is an extremely rare species in the Balearic Islands, which is restricted to northern Mallorca (S'Albufera) (Llorens, 1972; Bonafè, 1977; Martínez Taberner, 1986) (Fig. 4) . Early reports from Menorca (Rodríguez, 1874; 1904, sub P. fluitans) and eastern Mallorca (Canyamel) (Llorens, 1972, sub P. fluitans) have not been confirmed. The sole Minorcan specimen labelled as P. nodosus that we were able to study [Ual de Santa Catalina (Mahon), aguas corrientes, 1-III-1872, J.J. Rodriguez (COI-Willk., sub Potamogeton natans L. var. fluitans)] corresponds to P. coloratus. In the case of the locality of Canyamel, the persistence of P. nodosus is questionable due to severe human disturbances.
The only currently known population of P. nodosus is found near the potato production area of Sa Pobla. The crops are heavily fertilized and the probability of eutrophication is high, although P. nodosus seems to be tolerant to water eutrophication (Pot, 1996; Ceschin et al., 2010) . The IUCN (2001) category assigned to this species by Sáez and Rosselló (2001) (near threatened, NT) is clearly inadequate. In our opinion this species can be assigned to the category of VU D2 (IUCN, 2012). 
References and revised specimens
Potamogeton pusillus L.
This is a rare species in the Balearic archipelago that is restricted to a single locality in northern Mallorca (S'Albufera) and some scattered sites in southern Menorca (Rodríguez, 1874; Cardona & Rita, 1982) (Fig. 5) . It usually grows in streams and ditches. In some localities, however, P. pusillus are able to grow in slightly brackish conditions.
All the revised specimens present connate stipules (tubular for most of their length, at least when young, but splitting with age), axillary turions and midvein distinctly thickened towards leaf base. These characters exclude the presence of Potamogeton berchtoldii Fieber, a morphologically similar species included within the P. pusillus aggregate.
References and revised specimens
Mallorca: S'Albufera, a la part alta, a les síquies dels conreus (Martínez Taberner, 1986); Pont de Son Carbonell (Martínez Taberner, This species, which belongs to the Potamogeton lucens group, has usually been confused with P. lucens, the most similar species of the genus in the Old World (Kaplan, 2005; Aymerich et al., 2012) . Potamogeton schweinfurthii has leaves with narrowly lanceolate to narrowly elliptical laminas, mostly being 4-17 times as long as wide (2-6 times as long as wide in P. lucens). The leaves are often sessile but sometimes the upper leaves (less often all leaves) have short petioles, generally up to 5(15) mm long, and tend to be longer at the spike than at the base of the stem, whereas in P. lucens the petioles are almost always 2-7(18) mm long, with this length being almost the same along the stem.
Herbarium investigations confirmed the presence of P. schweinfurthii as a new species for the Balearic Islands. All the herbarium specimens of P. schweinfurthii were initially identified as P. lucens. Currently, these two species are commonly confused in Europe (Kaplan, 2005; Lastrucci et al., 2010; Aymerich et al., 2012) . The presence of P. schweinfurthii -a species with wide distribution in Africa (see Kaplan, 2005) -in the Balearic Islands is not surprising, after its discovery on the islands of Corsica and Sardinia and the Iberian Peninsula (Kaplan, 2005; Lastrucci et al., 2010; Aymerich et al., 2012) .
In the Balearic Islands, the presence of P. schweinfurthii has been confirmed for two localities: Sant Antoni de Portmany (Eivissa) and Mongofre Vell, Maó (Menorca). Habitat disturbance due to human activities has led to the disappearance of the population from Sant Antoni de Portmany. Therefore, only one population of P. schweinfurthii persists in the Balearic archipelago. In our opinion, this species can be assigned to the IUCN (2012) category of CR B1abiii+2abiii, D. 
Stuckenia pectinata (L.) Börner
Potamogeton pectinatus L.
In the Balearic archipelago, this species can be found in a remarkable variety of aquatic habitats such as slow-moving water, streams, ditches, ponds, semi-permanent flooded areas and even brackish, or slightly saline coastal lagoons. Its populations can be found from sea level to almost 700 m above sea level. Stuckenia pectinata was reported from Cabrera without a precise locality by Bonafè (1977, sub Potamogeton pectinatus L.) . This report has never been confirmed, and there is no supporting evidence that S. pectinata exists in Cabrera.
The Balearic specimens exhibit remarkable morphological variability, which does not appear to correlate with any infraspecific taxonomic rank, as several authors have suggested (García Murillo, 2010) . In fact, not even the alleged main patterns of variability of vegetative characteristics and number of flowers attributed to certain varieties have a clear correspondence with the studied specimens. For example, there are larger plants from S'Albufera (north-eastern Mallorca) with stems often exceeding 1 m in length and leaf up to 3 mm width, which are characters of var. dichotomus Wallr. However, these plants have morphological traits of var. pectinatus: leaves with 1(3) nerves, a distinctly longer limb than the sheath, stem measuring 0.4-0.8(1) mm in diameter, and inflorescences rarely having more than 9 flowers. Nonetheless, most specimens are small or medium-sized plants, with stems less than 1 m in length, leaves up to 0.4(0.8) mm in width, and inflorescences with 4-8 flowers, characters that do not allow a precise infraspecific category assignment (García Murillo, 2010) . Although Stuckenia pectinata cannot be considered to be threatened in the whole of the Balearic Islands, there is strong evidence that this species has declined in sites of the Western Balearic Islands (Eivissa and Formentera) where it was formerly common over the least 20 or 30 years, and it remains absent from large stretches of apparently suitable habitat where it was once known, on the basis of herbarium specimens. In Eivissa, these coastal lagoons are often severely threatened by anthropogenic activities such as direct destruction from urban development. pilations on threatened flora of the archipelago (Sáez & Rosselló, 2001) , where it appears as "Endangered" (EN) according to IUCN (2001) criteria.
References and revised specimens
The study of herbarium material labelled as P. lucens from Gorg Blau suggests that this may not correspond to this species, since the specimens have petioles highly irregular in length (in P. lucens this length is fairly constant), some of which are very long (4-5 cm) (whereas in P. lucens they measure c. 1 cm). Furthermore, the following characters rule out the possibility that this herbarium material may be referable to P. schweinfurthii (a species which has sometimes been confused). The specimens have no sessile or subsessile submerged leaves, nor are the peduncles clearly thickened and wider than the corresponding spike, as is characteristic of P. schweinfurthii. The size of the spike or of the fruit (less than 2 mm) are not referable to the latter species either. On the other hand, specimens HJBS 124 and HJBS 127 fall into the variability of P. coloratus on the basis of fruit size and by the presence of very long stalks (P. coloratus is the species with longer pedicels). In these specimens, some stalks show a weak thickening. This character, although not specified in the literature, has been observed in some north-eastern Iberian populations of P. coloratus. Regarding leaf characters, Majorcan specimens may have few leaf veins, but as discussed previously, this character can be variable according to the location of the leaves and their size.
Finally, there is additional evidence suggesting that plants collected by F. Bonafè in Gorg Blau and labelled as P. lucens correspond to P. coloratus: i) under the same set of specimens (correlatively numbered) there are specimens labelled as P. coloratus by F. Bonafè. The morphology of these specimens is almost identical to the plants identified as P. lucens, and ii) the same F. Bonafè initially identified the specimens HJBS 124 and 127 as P. coloratus. It is therefore obvious that he was hesitant about the identity of these plants.
Therefore, we can conclude that samples from Gorg Blau hitherto referred to as P. lucens must be ascribed to P. coloratus, and that in the absence of voucher specimens and reliable references of P. lucens, this species should be excluded from the flora of the Balearic Islands.
Potamogeton natans L.
This species was reported from Mallorca ("acequias de Artá") and Eivissa (without precise locality) by Cambessèdes (1827) and Barceló (1879 Barceló ( -1881 , respectively. Later, this information was repeated by several authors (Bonafè, 1977; Smythies, 1986; Rivas-Martínez et al., 1992; Pla et al., 1992; Bolòs & Vigo 2001) . Knoche (1921) was the first author to ascribe the reports of P. natans due to Cambessèdes (1827) and Barceló (1879 Barceló ( -1881 to P. coloratus. However, P. natans has subsequently been considered as possibly present in the Balearic archipelago (Bonafè, 1977; Pla et al., 1992) .
The voucher specimen that served as a basis for the report of P. natans from Mallorca [Arta, 15-IV-1825 [Cambessèdes] (MPU-Knoche)] belongs to P. coloratus. In addition, some herbarium specimens labelled as P. natans and collected by F. Bonafè in Artà (HJBS-Bonafè-0122 and HJBS-Bonafè-0126) and Lluc (HJBS-Bonafè-0123) are also referable to P. coloratus. We have tried to find Eivissan material of P. natans in several herbaria without success, and do not believe that this plant is found in Eivissa. Therefore this species must be excluded from the flora of the archipelago.
